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The  most  recent  national  survey  conducted  on 
19 000  Italians  from 15  to 64  years old  in 2012,  esti-
mated that the percentage of occasional or daily users 








Unlike  the  decreasing  use  of  illegal  psychotropic 
drugs,  legal addictive  substances  such as  tobacco and 
alcohol  together with  non  controlled  substances  such 





In  this  concern,  official  reports  informed  that,  in 
2014, 19.7% from 15 to 24 years old people were tobac-
co  smokers with 1.3% youngsters  smoking more  than 
25 cigarettes/day, with the percentage of young smokers 
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68%  of  616  interviewed  Italian  adolescents  drunk  at 
least a whole can of energy drink during their life, and 
about  55%  reported  consuming  energy  drinks  during 
the previous 30 days before the survey [6]. Moreover, 
a study conducted during the 2011-2012 in the Vene-





misuse  was  monitored  through  a  self-administered 
questionnaire  proposed  to  subjects  18-30  years  old 
at  the entrance of 5 nightclubs  in Rome proving  that 
78% of respondents had a lifetime history of use of new 
psychoactive  drugs  such  as  amyl  nitrite  (45%),  syn-
thetic  cannabinoids  (35%),  lysergic  acid  diethylamide 
(LSD)  (24%), mephedrone  (18.8%),  ketamine  (18%), 
Gamma-hydroxybutyrate  (GHB)  (10.2%),  psilocybin 










can  be  bought  from  internet  web  sites  anonymously, 
with the risk of buying something different, counterfeit 
or completely fake; caffeinated energy drinks are often 
mixed with  alcoholic  beverages with  increased  risk  of 
binge drinking, impaired driving, risky sexual behavior, 









At  the  end  of  2011,  the  Italian  Youth Department 
funded  the National  Institute  of Health  (Istituto  Su-
periore di Sanità,  ISS)  to perform a population-based 
survey.  The  aim  of  the  study  was  to  fill  the  gaps  in 








for  non-controlled  “physically  and  psychologically  en-
hancing”  substances  in  adolescents  and  young adults, 
the reasons for consumption and the perception of the 
risk as function of age, the relation with lifestyles and 




The  project  was  a  multidisciplinary,  multicentric, 
cross-sectional study carried out in 6 Italian cities dur-
ing  August  2013-March  2014:  Turin  (Northern  pen-
insula), Pistoia, Ascoli Piceno  and Rieti  (central  pen-









investigation  was  selected.  Apart  from  the  above  re-
ported characteristics, no other  inclusion or exclusion 
criteria were considered.
The  indicator  chosen  to  define  the  number  of  sub-
jects to be interviewed in each city was detected in the 
percentage  of  subjects  consuming  at  least  one  of  the 
substances  under  investigation.  For  each  city  (where 

























1.  personal  details:  gender,  place  and  date  of  birth 
and educational level;





























relationship  with  each  of  the  parents  or  the  partner, 
their  relationship  with  the  friends  (complicity,  enjoy-
ment, affection, safeness);
4. typical free-time (meaning in the recent years, de-
pending  on  the  age  of  responder).  In  this  section  re-









and where  they  drink  alcohol,  their  knowledge  about 
the  associated  risks).  Similar  questions  were  asked 
for  energy  drinks,  smart-drugs,  physical  performance-
enhancing  drugs,  anabolic  steroids  and  male  sexual 
enhancement  products.  For  all  these  last  substances, 
the  source  of  supply was  also  investigated. The  even-
tual substances consumption was referred to once in a 
lifetime.
It  has  to  be  specified  that  the  questions  regarding 





assert  their  knowledge  regarding  health  related  harm 
for all the considered substances.
Questions with multiple answers were formulated by 







rine,  guarana,  amino  acids,  vitamins  and  sugar,  pro-
moted  as  being  beneficial  in  increasing  stamina  and 
improving  physical  performance,  endurance  and  con-
centration), physical performance enhancers (proteins 
powders,  carnitine,  creatine,  branched-chain  amino 
acids), smart-drugs (e.g. herbal products with psychoac-
tive principles,  new designer drugs, legal highs typically 
freely sold on  internet web sites and not  in the  list of 
prohibited substances under law control in Italy at the 
time of  the study) drugs  for sexual enhancement (e.g. 
sildenafil,  vardenafil,  tadalafil and drugs  sold  in  smart 
or sex shops as sexual enhancers), and finally anabolic 
steroids  (possibly  obtained by  prescription  or  directly 
by internet web sites). 
We  chose  the  above  reported  groups  of  substances 
that seem to have in common the notion that they are 














the  technical books published by  the  Italian National 
Institute of Health and at  the  time of  interviews  [19, 
20] and  the best known by  interviewed population  to 
define  herbal  products  with  psychoactive  principles 
(e.g. Salvia Divinorum or “Spices”) and new psychoactive 
substances  (e.g.  synthetic  cathinones  or  new designer 
drugs) legal in a transient sense since they are quickly 




Finally,  physical  performance  enhancers  enlisted  in 
the study are in fact dietetic commodities and are usu-
ally  defined  as  “non-banned  performance-enhancing 
products”  to  distinguish  them  from  anabolic  steroids 
and  the  other  “banned  performance-enhancing  prod-
ucts”. However,  since  used without medical  prescrip-










sumption  and  habits/behaviour  (sport,  disco,  friend-
ship, parental    relationship, etc.) of  respondents were 
performed using  the Pearson Chi-Square  test  (χ2) or 
the Fisher’s exact  test, as appropriate. The estimation 
of  the  risk  factors  of  substance  consumption  was  as-
sessed using a logistic regression model. The covariates 
included in this model were selected using a bivariate 
analysis  using  the  Pearson Chi-Square  test  (χ2).  The 
odds ratio were used to determine whether a particu-
lar exposure was a risk factor for a particular outcome, 
and  to compare  the magnitude of  various  risk  factors 
for  that  outcome  [25]. A p-value <  0.05 was  used  to 
establish statistical significance.
Furthermore,  the  associations  between  substances 
and lifestyles were investigated. The respondents were 






(yes  or  no);  5)  parents’  status  (married/partnership, 




























friendship,  parental  relationship,  etc.)  of  respondents 
were performed using the Pearson Chi-Square test (χ2) 
or  the Fisher’s exact  test,  as appropriate. A p-value < 
0.05 was used to establish statistical significance.
Finally,  the prevalence of polyconsumption with  re-
spect  to  the  different  associations  with  the  analyzed 
substances,  alcoholic beverages,  energy drinks,  smart-







Prevalence in “physically and psychologically 




The most  consumed  “physically  and psychologically 
enhancing”  non  controlled  substance was  alcohol  fol-
lowed by energy drinks, physical performance enhanc-
ers, smart-drugs, sexual enhancers  and finally anabolic 







enhancers  were  similarly  used  by  both males  and  fe-
males with a significant decrease  in the percentage of 
consumers  just  in young male adults. Whereas  smart-












far  superior  to  the  others  was  “to  have  fun  without 
overdoing” in case of all age groups. Just in case of the 




cal  performance  enhancers  were  considered  products 
to both, replace physiological and nutritional shortcom-
ings  and  to  improve  physical  performance with  high-
est    and  lowest  percentage  in  the  oldest  age  group, 


















Associations between consumption of legal 
recreational substances, lifestyles and relationships




net  to know about and/or  to purchase  the  substances 




The use of energy drinks was associated (with p-value < 
0.001): with going to disco or to other recreational places 
(31.8% clubbers vs 16.6% responders who did not attend 
any  place)  and with  the  influence  of  informed  friends 
and users of these substances (22.6% influenced by peers 
vs 12.9% respondents not influenced by friends).
Conversely,  the  intake  of  physical  performance  en-
hancers was  related  (p-value < 0.001) only with  sport 
performing (20.8% regular performers vs 10.0% irregu-
lar performers and 8.1% not performing any sport).
The consumption of smart-drugs was associated (p-value 
< 0.001) with: going  to  disco  or  to  other  recreational 










Number of individuals participating in the survey as for each 
age group
Class age Males Females Total
14-17 216 188 404
18-24 387 394 781
25-29 292 292 584
30-35 420 432 852
Total 1315 1306 2621

























Prevalence of “at least once in the lifetime” use of legal recreational substances as age function
Age (years)
Alcoholic beverages 14-17 18-24 25-29 30-35 Total
% % % % %
Males 58.3 85.8 82.9 83.1 79.8
P-value (14-17 vs others) - < 0.001 < 0.001 < 0.001
Females 56.4 65.0 66.4 58.3 61.9
P-value (14-17 vs others) - 0.046 0.026 0.651
Total 57.4 75.3 74.7 70.5 70.9
P-value (14-17 vs others) - < 0.001 < 0.001 < 0.001
Energy drinks 14-17 18-24 25-29 30-35 Total
% % % % %
Males 40.7 30.5 27.4 22.1 28.8
P-value (14-17 vs others) - 0.011 0.002 < 0.001
Females 20.7 12.4 12.3 5.8 11.4
P-value (14-17 vs others) - 0.009 0.013 < 0.001
Total 31.4 21.4 19.9 13.8 20.1
P-value (14-17 vs others) - < 0.001 < 0.001 < 0.001
Physical performance enhancers 14-17 18-24 25-29 30-35 Total
% % % % %
Males 19.9 12.1 15.1 16.0 15.3
P-value (14-17 vs others) - 0.010 0.152 0.212
Females 12.2 12.2 11.6 16.0 13.3
P-value (14-17 vs others) - 0.986 0.845 0.229
Total 16.3 12.2 13.4 16.0 14.3
P-value (14-17 vs others) - 0.047 0.192 0.866
Smart drugs 14-17 18-24 25-29 30-35 Total
% % % % %
Males 4.6 6.5 3.1 3.6 4.5
P-value (14-17 vs others) - 0.357 0.364 0.516
Females 6.9 1.0 1.4 0.2 1.7
P-value (14-17 vs others) - < 0.001 0.001 < 0.001
Total 5.7 3.7 2.2 1.9 3.1
P-value (14-17 vs others) - 0.115 0.004 < 0.001
Drugs for sexual enhancement 14-17 18-24 25-29 30-35 Total
% % % % %
Males 2.3 1.0 1.7 6.9 3.3
P-value (14-17 vs others) - 0.214 0.629 0.015
Anabolic androgenic steroids 14-17 18-24 25-29 30-35 Total
% % % % %
Males 1.4 2.3 1.4 2.1 1.9
P-value (14-17 vs others) - 0.430 0.986 0.508
Female 1.6 0.0 1.0 0.2 0.5
P-value (14-17 vs others) - 0.012 0.584 0.051
Total 1.5 1.2 1.2 1.2 1.2
P-value (14-17 vs others) - 0.627 0.698 0.646





























tion of drugs  for  sexual  enhancement was not  associ-
ated with a specific lifestyle or relation to peers.
Finally, similar to what was observed for physical per-












Reasons for consumption of legal recreational substances as age function (multiple answers) expressed as percentage of chosen 
answers
Age (years)
Alcoholic beverages 14-17 18-24 25-29 30-35 Total
% % % %
To have with meals 19.0 27.2 39.2 56.7 38.6
To have fun without overdoing 76.7 82.1 78.9 60.7 73.8
To get high 10.3 6.3 5.0 3.5 5.6
To forget problems 8.6 2.6 1.4 3.0 3.2
Energy drinks 14-17 18-24 25-29 30-35 Total
% % % % %
I like them. They are tasty 81.9 68.3 62.9 63.6 69.3
I like them. They give me emotions 6.3 4.2 9.5 9.3 7.0
I need them to feel myself alive 3.9 10.8 10.3 15.3 10.0
My friends pushed me to consume 0.8 1.8 1.7 0.0 1.1
Physical performance enhancers 14-17 18-24 25-29 30-35 Total
% % % % %
To replace physiological and for nutritional 
shortcomings
54.5 66.3 64.1 73.5 66.4
To improve my performances 36.4 30.5 37.2 22.1 29.9
To improve my physical appearance 9.1 9.5 7.7 8.8 8.8
Smart-drugs 14-17 18-24 25-29 30-35 Total
% % % % %
I like them. They give me energy 39.1 17.2 15.4 12.5 22.2
I like them. They give me emotions 39.1 44.8 69.2 43.8 46.9
I need them to face my problems 17.4 0.0 7.7 18.8 9.9
They help me in socializing 0.0 10.3 7.7 12.5 7.4
My friends pushed me to consume 4.3 24.1 7.7 18.8 14.8
Drugs for sexual enhancement 14-17 18-24 25-29 30-35 Total
% % % % %
They were prescribed by the doctor 20.0 25.0 0.0 24.1 20.9
To enhance my sexual performances 80.0 75.0 80.0 72.4 74.4
No answer 0.0 0.0 20.0 3.4 4.7
Androgenic anabolic steroids 14-17 18-24 25-29 30-35 Total
% % % % %
To replace physiological and for nutritional 
shortcomings
16.7 44.4 42.9 20.0 31.3
To improve my performances 100.0 44.4 14.3 50.0 50.0
To improve my physical appearance 0.0 11.1 57.1 40.0 28.1


























































Perceived risk* for the different legal recreational substances
Age (years)
Alcoholic beverages 14-17 18-24 25-29 30-35 Total
% % % % %
Males 89.8 94.1 91.1 92.1 92.1
Females 94.1 95.4 94.2 91.9 93.8
Total 91.8 94.8 92.6 92.0 92.9
Energy drinks 14-17 18-24 25-29 30-35 Total
% % % % %
Males 48.3 58.1 59.3 57.5 56.7
Females 60.9 60.1 57.1 56.0 58.2
Total 54.3 59.1 58.2 56.7 57.4
Physical performance enhancers 14-17 18-24 25-29 30-35 Total
% % % % %
Males 46.8 57.4 55.1 55.5 54.5
Females 51.6 58.1 58.9 59.3 57.7
Total 49.0 57.7 57.0 57.4 56.1
Smart-drugs 14-17 18-24 25-29 30-35 Total
% % % % %
Males 56.4 65.8 75.5 67.9 67.7
Females 70.7 72.0 76.6 82.4 76.1
Total 63.8 68.5 76.0 74.1 71.4
Drugs for sexual enhancement 14-17 18-24 25-29 30-35 Total
% % % % %
Males 50.2 63.1 65.4 65.0 62.2
Females 50.6 61.6 65.6 66.3 62.6
Total 50.4 62.3 65.5 65.7 62.4
Androgenic anabolic steroids 14-17 18-24 25-29 30-35 Total
% % % % %
Males 52.3 63.6 67.5 64.3 62.8
Females 54.3 59.1 60.3 63.9 60.3
Total 53.2 61.3 63.9 64.1 61.5
*Perceived risk expressed as percentage of positive answers to the question: “are you aware about the health related harm of considered substance?”.






























Another  sizable  emerging  consumption  is  that  of 
























Although  the present  study has  the  important  limi-
tation  of  participants  who  cannot  be  perfectly  repre-
sentative of the Italian population (Italian cities to be 
investigated  and  related  premises were  established  as 





objective  assessment  (e.g.  consumption biomarkers  in 
biological fluids) of personal statements.
Nonetheless,  the  most  important  message  of  this 










advantages  ratio  is  not  systematically  established  and 
for  androgenic  anabolic  steroids  and  drugs  for  sexual 









These  results  have  implications  for  prevention  and 
early  intervention  programs  of  new  legal  recreational 
substance use, which, similar to what is frequently ad-
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Risk factors in legal recreational substances use
Odds Ratio 95% Confidence Interval p-value
Gender
Male 2.5 1.9 3.3 < 0.001
Age  
18-24 years old 1.8 1.2 2.6 0.002
25-35 years old 3.0 2.1 4.4 < 0.001
Family  
Living outside the family 1.4 1.1 1.9 0.015
Relationship with parents  
Bad relationship with the mother 2.1 1.4 3.2 < 0.001
Lifestyles  
Going to the disco or other recreational places 5.4 3.2 9.0 < 0.001
Browsing Internet to know about and/or to purchase the substances 2.1 1.6 3.0 < 0.001
Being influenced by friends in the knowledge and consumption of 
these substances
8.8 6.8 11.5 < 0.001
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